This was a cross-sectional study that enrolled 160 men aged 50 and above who were sexually active (sexual intercourse in the preceding 6 months) from a large primary care treatment centre. The subjects of interest were elderly aged 65 and above, and men aged 50-65 were used for comparison. The overall response rate was 66.9%. The men who participated were generally more affluent. Standard of living was measured by the presence of maid and housing type. Erectile function (EF) score was significantly higher in those who hired maids (P ¼ 0.02). Housing type was not associated with erectile dysfunction (ED). In Model A (included both monthly income and education), significant non-parametric correlations were found between monthly income and EF, intercourse satisfaction (IS), orgasmic function (OF) and sexual desire (SD) domains. After statistical adjustments, only EF (Po0.01) and IS (P ¼ 0.04) remained positively associated with monthly income. OF was negatively associated with age (Po0.01) and diabetes (P ¼ 0.04), whereas SD was negatively associated with age (Po0.01) in the multivariate analysis. Overall satisfaction was not significantly associated with any factor. In Model B (excluded monthly income from analysis), education attainment was positively associated with OF (P ¼ 0.04), but was not significant after adjustment for multiple testing. In the final multivariate model, only monthly income (Po0.01) and age (Po0.01), but not education (P ¼ 0.47), remained significantly associated with EF. This study suggests the influence of social determinants on EF and that this influence can extend into late life.
Introduction
Sexuality in late life is generally an underresearched topic, 1 and is more often a target of ridicule 2 than a subject of rigorous scientific efforts. Kinsey et al. 3 were among the first to document the decline of sexual activity in aging men, and of the 11 determinants they found to be important in understanding sexual behaviour, they recognized age as the most important. Many studies [4] [5] [6] [7] have documented high levels of erectile dysfunction (ED) in elderly men (commonly defined as age 65 or above), and that sexual desire (SD) and sexual activity decline with age together with an increase in medical conditions and decline in general health.
This makes ED research in this population particularly difficult, as so many confounders are likely to be present.
With the aging of the global population and an increase in age-related conditions (including ED), the prevalence of ED is predicted to increase by 111% in the year 2025 (based on 1995) with 322 million men worldwide affected by it. 8 Research in the elderly men population, which has the highest ED prevalence across life span, is therefore crucial to help us tackle this emerging public health issue.
Social epidemiology has been defined as, 'the branch of epidemiology that studies the social distribution and social determinants of states of health.' 9 Many cities in the world witness social inequality, but Hong Kong, being an international financial centre, also has one of the highest Gini coefficient (0.525 in 2001 10 ; zero being perfect equality, and one being perfect inequality) in the world, a measure of social inequality. As ED is related to numerous biopsychosocial determinants, this paper will attempt to describe the social determinants and distribution of ED in a sample of elderly men.
Methods

Study design and selection criteria
This was a cross-sectional study in design and was both descriptive and analytic in intent. The subjects were Hong Kong Chinese men aged 50 and above, recruited from the Sai Ying Pun General Out-patient Clinic (GOPC) from August 2005 to March 2006. The study site was a primary care community treatment centre and had the highest patient volume in the Hong Kong West Cluster under the Hospital Authority. The subjects of interest were elderly, defined as people at or above the age of 65, and the younger men were used for comparison. The inclusion criteria were: age 50 and above; male gender; Chinese ethnic group; and being sexually active (we defined it as the presence of sexual intercourse in the preceding 6 months). The exclusion criteria were: communication problems (hearing or speech), and active psychotic features. All potential participants were screened by the admission nurses upon registration at the treatment centre, and those who satisfied the selection criteria were asked for consent to participate in the questionnaire interview described below. We did not set rigorous selection criteria to allow a heterogeneous sample and a higher degree of generalizability.
Questionnaire design
This questionnaire incorporated three standard psychometric instruments (Alcohol Use Disorder Identification Test (AUDIT), 11 Geriatric Depression Scale (GDS) 12 and International Index of Erectile Function (IIEF-15) 13 ) that were validated in the Chinese language. Demographic data and smoking history were self-reported, and data regarding past illnesses and current medication were obtained from medical records. Each questionnaire interview lasted 15-25 min.
As only 50% of all elderly in Hong Kong have attained primary school education, 25% attained tertiary education and 25% never received any education or only attended kindergarten (Elderly Health Services, 2004), 14 all included questions in the questionnaire were read to each of the eligible study subjects and their responses recorded by the investigators. This was to overcome the literacy problem as well as other reading and writing problems in the elderly.
Socio-economical measurements
Different measures were used to assess the socioeconomic well-being of the elderly. As Hong Kong does not have a well-defined class system like that of UK, we did not try to classify the subjects into different social strata. By definition, a retired elderly also has no income, but as 12.6% of elderly men participate in the work force, 10 the monthly income question was used to broadly include as any source of income, whether it was the earning of an occupation, given to the seniors by their children as allowances or from financial investments or retirement schemes. Standard of living was estimated by the presence of maid and the type of housing. Social support was estimated by the number of relatives who lived with the subjects.
Definitions of ED and EF
We used the validated Chinese version of IIEF-15 13 as an assessment instrument to assess erectile function (EF). We used the validated score of 21 or below on the EF domain to define ED. EF was defined as the score on the EF domain of IIEF-15. This instrument assesses erectile performance in the previous 4 weeks, but we included subjects who had sexual intercourse in the previous 6 months rather than just in the previous 4 weeks. We anticipated a high prevalence of ED in this population, and that a certain proportion of elderly men would have less sexual activity as a result of ED, and the exclusion of those who did not have sexual intercourse in the previous month (including those with ED and had no sexual intercourse), we would have underestimated the prevalence of ED.
Data analysis
We used multiple linear regression for continuous or approximately continuous outcome data (the five domains of IIEF-15, Table 3 ), and used logistic regression for dichotomous outcome data (e.g. ED in Tables 1 and 2 ). Independent associations were first identified by univariate logistic regression (Tables 1  and 2 ) as well as by Spearman's rho correlation (Table 3) , and the significant factors were loaded into the multivariate regression model one by one (Table 4 ). Holm's method of adjustment for multiple testing was used in Table 3 as a large number of statistical tests were performed. Statistics were performed by SPSS and STATA.
Results
Of the 239 people invited, 169 people agreed to participate after explaining the purpose and contents of this interview. Nine people left the interview, and they did not respond, or refused to respond to the IIEF questions. The overall response rate was around 66.9% (160/239). Only 71 subjects (71/160 ¼ 44.4%) responded to the monthly income question. We investigated whether the subjects who stated their monthly income differed significantly from those who did not, and of all the demographic variables (from Table 1 ) investigated, Monthly income, standard of living and EF in late life JYW Cheng et al only income source (Po0.01) and housing type (Po0.01) were found to be different. The study subjects were comparable in other demographic characteristics (age, education, maid, marital status, number of relatives living with subject, smoking and drinking). Table 1 shows the demographic profiles of the study subjects and the associated univariate odds 6 our study subjects were more educated (those without formal education in our sample was 6.9% compared to 23.3%), less likely to receive government support (our sample 12.0% compared to 17.4%) and more likely to be an owner of private housing (our sample 55.3% compared to 34.6%). In another words, our study subjects in general had a higher socioeconomical well-being than the general elderly male population.
The age-specific prevalence rates of ED were 45.0, 86.2, 95.7, 92.3 and 94.4% for age groups 50-65, 65-69, 70-74, 75-79 and 479 respectively. A trend of odds (Po0.01) was demonstrated between age and risk of ED, indicating increasing risk of ED with advancing age compared to the reference age group 50-65 (Table 1) . Two social demographic factors also demonstrated trend of odds, namely education (P ¼ 0.02) and monthly income (Po0.01). Education level attainment of secondary six and seven was associated with reduced risk of ED (OR ¼ 0.30, P ¼ 0.04), and a monthly income of HK$10 000 or more was associated with a reduced risk of ED (OR ¼ 0.05, Po0.01).
Although neither presence of maid nor type of housing was associated with ED in logistic It appeared that living with more relatives was associated with lower risk of ED, but no significant association was found. Those who were widowed or were never married appeared to have increased risk for ED, although the associations were also not significant. Former smokers had a higher risk of ED (OR ¼ 2.76; 95% confidence interval (CI) 1.04-7.37), but current smokers did not. Alcohol consumption whether as low-risk drinking (AUDIT score 0-7) or hazardous drinking (AUDIT score 8 or above) appeared to be associated with lower risks of ED, although the associations were not significant. Table 2 shows the biological and psychological correlates for ED. Diabetes was associated a higher risk of ED (OR ¼ 13.0; 95% CI 1.59-106.0), but not hypertension, hyperlipidaemia, heart diseases or benign prostatic hypertrophy. An increase of one medical condition or one type of medication significantly increased the risk of ED, with ORs 1.76 (95% CI 1.23-2.54) and 1.93 (95% CI 1.23-3.01), respectively. An increase of one point on the GDS increased the risk of ED significantly (OR ¼ 1.36; 95% CI 1.11-1.67), and as the GDS cutoff score for detecting depression is recommended to be eight in Hong Kong Chinese, this translates to an OR of around 12.1 (calculated by 1.36^8) for the association between depression and ED, which was comparable to that of diabetes (OR ¼ 13.0). Table 3 shows the results of two statistical models. Model A (includes both monthly income and education) shows the correlations between monthly income and the five domains of IIEF-15. Nonparametric correlation by Spearman's rho test identified EF, IS, OF, SD and the total score of IIEF-15 to be associated with monthly income. Multivariate analyses revealed significant independent effect of monthly income on EF (Po0.01), IS (P ¼ 0.04) and the total score of IIEF-15 (Po0.01), adjusted for age, education, smoking and diabetes. After Holm's adjustment for multiple testing, only EF and the total score of IIEF-15, but not IS, remained significantly associated with monthly income. Monthly income was excluded in Model B, and IS, OF, SD and the total score of IIEF-15 were associated with education. Although OF (P ¼ 0.04) remained significantly associated with education attainment after adjustment for age, diabetes, smoking and number of health conditions, this factor was rendered nonsignificant after Holm's adjustment for multiple testing. As monthly income (Model A) was on a scale with HK$2500 (BUS$328.90) increments, the adjusted b-coefficients indicate that on average for these elderly, having an addition of HK$2500 in monthly income would score 1.7, 0.6 and 3.0 points higher on EF, IS domains and in IIEF-15 total score, respectively.
In the multivariate regression analysis of Model A, OF remained significantly associated with age (Po0.01) and diabetes (P ¼ 0.04), whereas SD only with age (Po0.01). Overall satisfaction (OS) was not statistically associated with any of the factors in the multivariate analysis. Table 4 shows the multivariate regression analysis using EF (EF domain score on the IIEF-15) as the dependent variable, and demonstrates the independent associations of age (Po0.01) and monthly income (Po0.01) with ED (but not education, P ¼ 0.47), with statistical adjustments for major risk factors for ED (such as age, diabetes and depression). To test for interaction between age and monthly income, that is, those having higher monthly income were younger and had better EF, we added an interaction term to a multivariate model including covariates age and monthly income, but the interaction terms was not statistically significant (P ¼ 0.09).
Discussion
Evolutionary psychologist David Buss in his crosscultural review on the preferences of mate selection found that women consistently prefer men who were older and who possessed good financial prospects or characteristics that help to fulfill those prospects. 15 The reason is that in the evolutionary environment of adaptedness (EEA) life is harsh and that childbirth carried risk of death for women, and the resources are needed to support the mothers and the children.
The association of monthly income and EF in older men has a curious link to the evolutionary mating theories: do men's financial prospects provide a hint to women that his erectile and reproductive capabilities are high, and as this association is present in older men is this the reason why women do not mind mating with older men? Does it also enhance the evolutionary fitness of men who delay reproduction and focus on accumulation of wealth and choose to reproduce later as their EF remains high? These ideas should also have implications for men and women in modern life.
It was surprising to note that only a handful of population-based studies [16] [17] [18] [19] [20] (out of 420 papers that we examined) included income as part of their analyses, and most of them found significant associations. This scarcity could be due to the low response rate to the income questions, income assessment not being included in the questionnaires (unlikely for population based surveys), or the results were not statistically significant and were
Monthly income, standard of living and EF in late life JYW Cheng et al not included. The last reason is likely given that the association between income and EF is complex and is probably mediated by many factors including culture-specific factors (such as the cultural importance of income, men's self-esteem, income in relation to education, health access and healthseeking behaviour) as well as other more universal (probably biological) factors. This would also mean our findings may not generalize across cultures or countries.
The simplest explanation for the association identified between income and EF is that those subjects who exaggerated their income also exaggerated their EF. However, this is unlikely as only certain domains on the IIEF-15 are affected (or exaggerated). It was interesting to note that after statistical adjustments only EF and intercourse satisfaction (IS) remained significantly associated with monthly income, but not orgasmic function (OF), SD or OS. This suggests an additional association pathway for monthly income that is present in EF and IS. Furthermore, only age remained statistically significant in association with OF and SD, and this suggests the dominant role of biological and age-related factors for OF and SD. Overall satisfaction is not associated with any of the multiple covariates, and this suggests that the overall subjective satisfaction is not solely determined by any particular factor or that any particular factor exerted any dominant effect.
We acknowledge the limitations in this study imposed by a small sample size and the inherent limitations of a cross-sectional study. It was difficult to recruit older men who had sexual intercourse particularly in the previous month, so we loosened the inclusion criteria to extend the period up to previous 6 months. Even so a certain proportion of elderly explained that they did not have sex for 'more than 10 years'. Some large sample elderly sexuality studies did not specify that the elderly must have attempted sexual intercourse, and was probably the reason why a large sample could be obtained. The notion that sexuality continues into late life and that elderly can continue to enjoy a fulfilling sex life is probably true, as sexuality does not necessarily involve sexual intercourse, but the empirical observation from this study suggests that only a certain proportion of Hong Kong elderly engage in regular sexual intercourse and that this proportion is probably not large. The lack of random sampling will also limit the generalizability of this study but as an association study, this elderly sample obtained with much difficulty should suffice.
The response rate to the monthly income question was low (44.4%). This is not uncommon as interviewees are generally reluctant to disclose their financial status particularly in face-to-face interviews. Those who stated their income were more likely to be financially supported by their children rather than being financially independent, and were more likely to be the owners rather than tenants of their housing (i.e. those who stated their income were more affluent). This suggests that those who did not state their income refused to do so because of financial hardships (had to pay rent and not supported by children) or their income was too unstable. In another words, the results from Tables 3  and 4 are derived from and can only generalize to this subset of affluent individuals. However this association is found within 44.4% of the sample, and might be a biased result. We used education (159/160 responded) as an imperfect proxy and excluded monthly income from the analysis in the second half of Table 3 . Significant correlations were found between education and three (IS, OF, SD) of the five IIEF-15 domains, and education remained predictive of OF after multivariate adjustments but not after adjustment for multiple testing. The lack of association between education attainment and EF may be because education is a poor proxy of monthly income (false-negative finding), or it may simply mean further years of education has little influence on EF whereas high monthly income has a higher influence (true positive).
Causal inference is not possible from crosssectional studies, although in the case of monthly income and EF, the direction of causation seems to be income affecting EF rather than EF affecting income-earning capability. General health might have been a confounder as low-income earners also tended to have poorer health and this would affect EF, but using the number of medical conditions as a surrogate for general health we have adjusted for general health in the multivariate analysis. We have also adjusted for some major risk factors such as age, diabetes and depression.
We also acknowledge that IIEF-15 was validated as a self-administered questionnaire, whereas in this study the IIEF-15 was administered to the study subjects by the investigators, and technically this might have unforeseen effects on the screening properties of the IIEF-15. However, clinicians are often the 'gold-standard' for validation of questionnaires, and practically it was to overcome the literary problem in our study subjects.
The strengths of this study include the refined outcome measurements by the long version of IIEF-15 (and its five domains), different measures of socioeconomic well-being, and an elderly population that was sexually active (had sexual intercourse in the previous 6 months).
The Declaration of Sexual Rights endorsed by the World Health Organization stated that: 'Sexual rights are universal human rights based on the inherent freedom, dignity, and equality of all human beings.' The egalitarian perspective of human rights is such that individuals are given equal opportunities from the start. According to this perspective, then each man should have equal rights to sex and Monthly income, standard of living and EF in late life JYW Cheng et al EF, but if income affects EF and sex, and many places have income inequalities, then it seems that the realization of sexual rights as a fundamental right is still but a remote ideal.
This study has implications for clinicians, health policy makers, and researchers. For clinicians and health policy makers (e.g. family planning, public health), targeting the socially disadvantaged (highrisk group) for health promotion can include ED along with obesity, cardiovascular diseases and cancer screening. Advocates for greater health and income equality can add ED to their list of diseases affected by social inequality, and advocates for sexual rights can use this evidence to push for greater sexual rights. Researchers can investigate the exact mechanisms behind the social determinants.
In this study, we found that monthly income has a strong association with EF, and we hope to add a social perspective to the growing literature of biologically related findings for ED, and to demonstrate the dynamic interplay between social, biological and psychological factors, perhaps in no better example than in the subject of ED itself.
